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(54) METHOD FOR EMBEDDING DIGITAL WATERMARK AND DIGITAL WATERMARK EMBEDDING DEVICE 

(57)Abstract iU . . , 

PROBLEM TO BE SOLVED: To relax discontinuity on the boundary 
of adjacent blocks at the time of dividing information in which a 
digital watermark should be embedded, for example, image data into 
blocks, and embedding the digital watermark for each block 
SOLUTION- Original information, in which a digital watermark is to 
be embedded, for example, image data are inputted (S01). and the 
inputted image data are divided into plural blocks, so that the 
original information of each block can be extracted (S03 . Then, a 




original information of each block can De exxracieu w^/. ■ - — ,. , ,i , ., — . , . .•,„.. 

Swatermark is embedded into the extracted original image data ^j^^j^gj 
tc*A\ iu« A*¥a in whir.h the dierital watermark is =£_ " 



UlglLCll waWMiwin »w w...~ . . , . J • 

(S04) and the image data in which the digital watermark is 
embedded are restored (S05). and discontinuity relaxing processing 
is operated to the restored image data (S06). The discontinuity 
reducing (relaxing) processing comprises a method for multiplying 
information positioned at the boundary of the adjacent blocks by 
functional data continuously changing in the range of 0-1. a band 
limiting processing method and a method for interpolating the 
information of the adjacent parts, by using at least one .nformat.on 
of each of the adjacent blocks. 
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tun^m.fr l £ a tb&Ajt£mm fast & mm t . 
&ft-mmzi±m-f z> mm t . 

-?z>mmt*z e.ic^-ri>, n** i ib«£d«t^ l. 
[W*j®3] iiB^^tt^ffit-^sisi^i::^ 

±iBm^-^ l iitoiA^ms® ic l \t ± mmmmiz 

±IB«7c$aSIS|5g ic fc l^-C±fBi£5c2dgl <t &(D&\S.X : & 

/So 

[If #JS 6 ] ±lB^^14^»Sl-r -StolllSPglcfc^ 

mm? z> ?a v ? OT-^OTJrtj^as^irfci^T o ~ i roie 

^•icfc^T 1 ~O0)iBSlT?)»$f6*JlcM'>L. -*<D^ 

±iB«7tLfctt#gi-mi:. 

±IB^1 CDPISrod£^i!tT-fe<5. m%C* WO <J>- 

^OTftfiWi-ic&i^T 1 -oroSafflr-il^^icM^L, 
^-T€.> F P-vi7a>1fe^a)*I^Sl5^'icfct''ro~ i roffi 

±tEmi (DM^-ztfrnc^titzmTzmmt. ±mm 
2 a>mm.^—f #m c hfrtzm^ set £»n*-f -sw^js 

i*. sis&gfiut^—S'-efcy. 



[»*ii8] ±iB^SiSii4$iSifa-r-?.«iaisiiti-fci^ 

/So 
/So 

[rmi 2] jiETi««tts«fD-r*«Bafa!Bicfci^ 
■r sit *ii i iBftos^s^ Lm&>&*hjj}io 

[»«ai 4] iEa^a^Latoa^aiaiaKicteit 
«iEit3E*»«aai*Ha»*«ffla-c*y . 
±E«5cjnaai»i=tei+«±Eie*x«*«flai4ifi«a 
a*«iffiaT*-&it*«i 2iB*c7)m^a^La^ii^ 

5] ±E^a«e*«fp-r««aaa?Bici3it 

6] ±IB^3l^t4^JifP^^>5aaiSPilcfclt 

(3^ur. »tt+6B«(D^p^^a)'t*t-€ J *La)*fta) 
t*iB-r*«a-efc*»#ai 4EK3)»afrLi» 

flttBE«*«l-E1t"r*i!WBAii*«t. 
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±EBit«Eii*Ki=Ett*t»-fc±Eis«**. in*. 
t. 

±mmftt~ Ltzyaytr^t <Djiffi mi-m^mfr l £ a 

[M#if 1 9] iE^^M^SfiJ^a^fSI*. Ptft-t-s 
^P^-^CDSI^IcfeS-r-Sffl^l^^LTO-l ©IcH-e 

ililfMlc^b-r'SI8^T r -^$m-r -51**111 7IB»<© 
[«*I12 0] ilBl^tf^lit*^^— fccfcl//* 
±E«T31fr LSA&*ffla*Kte, -LEJmffSKI-tt£ 

±fBm7ufiia¥ISI*. ±Ett£^&£i£0>i£ffl:3S^&£ 
*T5ifittaE£»^«£*r-r4!!l3jiSi 9ffi*G>m^2fr 

[«#ii2 1 ] ±IB«^S7^)^LiItoJi^•^^as¥lSl=^5lt 

ato^gs„ 

T?attwi=**nLs BM*f«^Pvf a>«*©**«u 
tfl&*a>**oia-cHg* 1 1 ©BttT— 5i £ 

±E*i<DB8*©iS!B8tt-Cfc«, (Iftt4?n7*0- 
^cDttl^ai^icfciNT i ~0fl)®Ht?jl^fi<jlcM'>L, 
J*-r*^p icfc^r o~ 1 © 

-tE* 1 ©HSt— *tf*i:&:h.fctt5£«*i* ±E* 

2 i iB«<Dm^^^La4f)^sSo 

-5-tEm 1 (OBilS^— £0>-tE-£fc «ktfflfe:£<D^SP 

y. 



±iB^Fii^t±afp5aa¥aicfci^rfflL^±ia» 2 com 
»t— $ <*>±e— * i;*b*©*#»»i=fe i^xmt 

[i$92 4] ±c^iiittta«i«ka¥S(*, 

?n •v-^0)^(C'(4g-r-2>ff$glz^LT ; i ; l**JIS$!! ! a^ 
ff5 7-f^**t6»#«l 7 L«*!> 

[lf*i!2 5] -tEJBfltaiitf'rtf-T— fccfctf/* 

^fiia^ff dfix^si^iai:, ^itscasiaia^mi- 
*t =) amsE£«#»* 4it*s 2 4 E«<o«^a* 

[W*il2 6] jiES^jSfrLSto&^Bia^KK fen- 
's jLEtt3E£&^a#KteS;£&£8i*&a^fa-c3Q y „ 
±iBffl7c«aa^isfc 33 it -5 ±tfi sen 5t &$Aa^g 

^St?t7 r> ±EHX^8!Saai*Ji;ft&g?&5l!a-e«#ii 

[»*ii2 7] _tE^a^i4^5aa^Ki~*jit-5 7-f 
[»*ii2 8] ±E^FiSfiitte?a5aa^isi4. PHif-r* 

S^*-r-S.lf*II1 TEtgOW^^Lffito^^Mo 

[i»#H2 9] ±EMtf^i*ifT : 7i-T r -^. fe«fet;/* 

JtE^f-sifr L±ito^5aa¥-isi*. ±EHif aicisx 
^5aa^=fT5iftx^¥-st, iSft^ffi^saaismi- 

±Effi5c«ia^SI*, ±EE3cS^i:i£a>j£it 35^81 ^ 

[IM3 0] ±Ell ; fm^La«)^5!ia^lSI^*5lt 
±.E(g5E«Ba#fSI-33lt'l)±Ej$lS35^^ftia*SI4jS£ 

jaa»*»«tta¥«-cfcft»*a 2 9 Ettan^s^ l 

[I»*]S3 1 ] ±E^a^14^fQ«ia^mic*5l+S±E 

fflp B i^ai4s *a*iiHi«ia*tf3Bi*ai teio*^ 

[It*il3 2] ±E ; Fa^tt^fQffia¥-ai=33lt5±E 
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[000 1] 

* o 

[0 0 0 2] 

[S£*cDfeffi] c DI=|B»**Lfc*«llWBa)^jEa t°- 
Rfrit, D VDlcffi&SftfcWWftx-- ^fcitf^ (^^x 

St&P£fe5££;h*-?JU^ x-f -7x-£<7)^IE&fflRfi 

SliS^b. cti^t?. vju^y x>r 7f- tztx. 
it. !H£p (£fcl*ift«=i>x>*:/) fc&tf^ 

^f&^LTff^Vx^tl^) fc^*tt«3CD^IE 
[0 0 0 3] ^iE^e— |»jL**6lc*J!!!ift-r«fc«). 

(fctiLH IT r«^a*^Lj ^7;bf^f^7fl# 

ftS^Sil , B^IU^ hP-^X 1 9 9 7. 2. 2 
4. 9 9-1 241) o 

[0 0 0 4] H-^SfrL (Digital Watermark, Digita I 
Data Embedding, Digital Data Hiding) aflSH 

tMfrL«i»at?. Wx— *ic«^afrL*«*>& 

[0005] -JKWlcwx-H *#fr«Bia)«jS3^6« 

^a*La«***-r*t 3 -Damme*-*- *. *ia> 
w»i*a»aA/*:a* Litw^ia >x y o 

ttf a i3 >x >yo>* y s?-*- u x -r £tt * lt y a*>> 
LWssaftiifccticcfcywwzjVTV^e^Jtfi 

£fcl££lfc£tL&l^£T*fe*. 

[0 0 0 6] x-f v£;u^;u^*x-r 7x~£u:afrL 



[0 0 0 7] y 7f-$ i Lt tft f— ? 

*t*fc Ltiftat. fctx.ll lfx*x--*a>B5i*!a 

l *i»ato eftf-^ i±«««»ic 

-eft*. fcfcu *«*»a)3E»»5M3eit«*a*L 
l»«*a»at?t, x— *ffilt». vs.t&z?4)i>$tz&~D 
re«i=tt^-a^Li»«i3Wi»*a?*t*. f it^^ 

&tz\iv&< % 3E»*»i=*«^a^L*a*!>at? 0 * 

fl)«t 5 Lifta^ftff L t , Sil7-'jx 

Xtt (FFT) , Jl»H-y--f >Stt§l (DCT) fctlCft 

a**titKj6«afif (*fci*aa»«»a*B) 
[0008] s«LTia»iaM*icEa* 

[0 0 0 9] tfxtx— *H (£fc 

1 ^-r-;u Krt© tftf-* 0il»*-Cft « * 
& 1 ;u Krt(Bt*x3|-x— ftlcfflS-rSCi 

ttBit-efcy. 1 — )\« ^^yKw^tmm^n^m 

r i jD^^rtoef *x — $Sfflit*ct3[)<# 
i> 0 x-rtx-* teftf- ^rcitcr. *a*Mb 
Lfci ^p^^*fa-effia**t*-t*^i>o 
[0010] t^Liasiftatiisi itt- 

r*. a®, lifts. L*L«ttf&. a*wftif-^ffiii^ 

[001 1] 

[*8H4<»aL«k5fc-i-ft»H] -taiLfcckdl^. tzt 

^.d e-xt-T 5 — *iz^p^^ri«^a*^La)a»a 

mi 1 lcEfi?Lfcd:5ft. f-$0T-iiA<ec5o t 

L*<aUi **tS - t l^ft y . =F3Ea tf— R&Jh(D2ftS*MS 
Mi"*. 

[0 0 1 2] ^P^^^tWa^fflta 

tt^-*zticft* 0 

[0 0 13] *fc*a6?8<Dffta)SMtt. -h^Lfcm^S 
S«^-*Cltlzft* 0 

[0 0 14] 
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#tC* 4 S» t . ±G#M L fc *UD ? p -v $ CDJS 

[0015] afjiicte, ±ia^iiiSEtes»?affiSLfcS^ 

[0 0 1 6] ±E*attte£»»-*-<6*k3HISl::*5l* 

■f s««ic»lt o~ 1 (Dmm-emmmi-mt-? %M$n 
[ooi7] ±tEmmmta^7 : — 

a*. ±E«5c«Laasi«i=tei^r±EEa!**i:jS!<©jas 
[0018] t-tzftmmat. -hiam^ii^ Lffi^a^ 

fcU . JbEftTcftLaaift l=*Slt5.Lffi2»lt3£***13l* 

[0019] s^ch^mici*, ±sa^a«e*«wr 
sauaawicfci^r, cd Rj*-*-*:?ps/$a>-*<0 

t-ft^Dy^cDte^co^j^^icfci^T 1 ~o©i5H-c? 
(2) ±G£i aHft0ffiH&-e&4« Bftt4?nt< 

^©-^©^sp^icfcaxr i - o ommx-m^i^ 

(3) _tB* 1 ©HHSt*— 4»*«»i:&j|lfctt5cflHB 
f5. »*L<li, ±ESS 1 ©MSfe-x— ' SKD-tE-^fc 

[0020] ±fB^iS^i4^sa-rs«isssiicfci,^ 

f *it«ic»Lr?if««iiB«ia*fT5. *#^mic[*, bu 
e*4iff HAau. t&ffisittf s ? p ^ ©t^c&i 



■5 o 

[0021] ±iE5Fa«tt*«fp-*-4«iaaBicj3L^ 

T, «3(D^;£<tLT. BUTTS ?P s» $0>**l:H&« 
-T-Sltfgl-ftLT. Hgf5Mi|©^P'^fl)^fti 
roW<i:t1 -3<Z)1f|g£ffil>T, *;|l&fl!>1*W<DlH)|:: 

[0 0 2 2] ±IB^*^14^^fD-r-5«iaSBgl=fcM+4 

±8b»mi*, ( i ) mmrs. (2) wjst* 

^P-v^^Jft^lr-KS-r^W^lc^LT. ttft-r dnifig 
CD ?P (D-f-^x-ettCDlSSSCO'ff Ut ^JSiCSSg 

[00 2 3] *^0J<D^2COa*ICj;^li\ ±E«iF-a 

^^Lato^smi*. m^a^ L.*&aT"<£i]iH»$g 

£A*L»1t*Ett¥«l::K1fr*1t*Aaj*Ki* ± 
SO^P-y^wi:©«*i:LrBt*a-r«*ttffi*S 

<t. ±IBffi7cLfctflgl^-tlB^P-v-9C0«l^l-fcM+-5^ 
fttiT-So 

[0 0 2 4] »*l<i*. tt^afrLSto&^Ei** 

[0025] ±E*a«i4«fi]«i8*Ki±» tecoivt 
[0026] c i ) j:ffi^ii«itas]«ia*ai*» mm 

■f & z? a v ? (DiMm-lzikm-f Zmmzft LX o ~ 1 CDSE 

i*, jiiB^as^tti^snaia^isi*. (a) i^jf-rft^a 

•^■57 CO— ^C0^g|5»lCfcL^r O- 1 COtBHr'iS^WI^ 

itaau B^f^■rft^p•v^co^t!2^co*^a5^•lc^3L^r 1 
~oroisa-t?a^e<ii=3^'>L. -^co*stte*co^n 

C0Hr-@^ffi 1 -efc£» 1 C0Mi!lT : -^ ^±IB^7t: Lfc 

««l=3Ri:, (b) ±E*i©H»<Di6H*kT?ft*» » 
^$t--i)^p•v•i7C7)-^coa^a5^'(=fcl^r 1 -ocotcH 

T'^fi*Ilr3i'>L. l^m^-ft^P->^C0^CD^a5» 

icfcLNTO- i coffiH-cai^Wi-tiiaL. — ^(Dm^-t 

ife*CD*l?CDrelT'@Sfifi 0 T-fc-SH 2 COM^t-^ *± 

efftimi=*i:« (c) ±e*i©Ba» j r— **<jRi:6 

*lfc«5c1t*fc» ±E*2C0KUl7 ; -'S'A^i:t>^fc)l 

ifffit^m^-r-So »*L<tt. ±E^jSSSi±ii#a«ia 

#elc33L^■Cfflt^■5±Em 1 OBIIS-r— ^ ©±E-^Ffc 
TlU5±|Bf 2 COlliifT 1 — ^ CD±E— ^fc«fci;ffe^CO 
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[0027] ( 2 ) ±m^mm±mm^m^it. mm 

[ O 0 2 8 ] ( 3 ) ±K^S*tett«]«k3¥RI*. IRtt 

(b) »ft-r*^p^^a>aincttit-r*««ic»L 
[0029] *^a^Latt&**«icfci*T««. fc 

aSHS"*" 5 iSftlO) 7? p *;/ (Z) -x— £ * ffl l * T M Rf]-r Z> 
[0 0 3 0] 

attHas#«iLra^fto ai6«ttfH2S# 

[0031] &;£Mfcgii6<pre« 

gli 014. JH«*A**«1 1 <t> IS««»Hi¥ia 

'a) o 

[0032] niif$gA*^!si 1(4. m^a^ La&Ji-r 

-<^S*»^^A^L)^tf^ffi1f^Sl (S 
0 1) o jgflf$8t5£fciJ#K: C7p^$1*«RHJ¥«) 1 4 



[4. ±E»1MREtt*Hl 2lcE«*-B-fc±ElS , lf« 

(SO 3) o I?2^Li»a^¥ai 5 14. -LEBfc* 
/£ L fc ^ p v V - a>lliflmic«?a» L £a«>&t? 
(SO 4) 0 *^-a/>* Llt«tt5c*» 1 614. ±1B1^ 

a^Lta»a^t£««4 x &5ca>«*ic«5u-rft (so 
5) o c(Da^a*^La»a^t-?-(Da5ua)if«ffl(cot^ 

rf4«a-*-*o **^awfctt«*p»a*R i 714. ±e 
««rr*«&s£fr5 (so 6) o 5a5i*i7fliT^fsi s 
u iEffiajas^fesa^f-a^Latoa^-it 

ffi£tti;tl"r5 (S 0 7) o 
[0 0 3 3] l^I^Ll^a^gtl 014. ttl^it 

3 visits -t*<-e#* (so 2) o 

[00 3 4] t^i^ ii^Mgi 1 014. t±mmm 
¥S3ofcii;«aieg ■ <£3i^S4 o^ki+sc t*< 

fcj^¥S4 oi4m^a^La^a^si ocd^si^k 
■cj^t. B^-a*^La«>a^Stti oiciaif o 
^feu^s+Lfca^a^Latoa^itasEffiL (so 

8) . tt«IBtt - gSS#S4 0 l*E* Lfcfll** SftJI 
OSB(-e& (IBit) "f 6 (SO 9) o 

[0035] *y*#»*«*#iiBLr. ±aiLfcS^ 

Lltoa^gi 1 o(0$aai::oi*T5E'<£o EffS 

^e-x^-^r— ^iwB^-a^L««*a«)^s j±*?s#-s§- 

<t LT D V Dftif(DE»«H*l-Eflk'*' **£l::ol*T» 
-<£ 0 eftf-^(i, ISs 1 7 ls—-L (Sfc(4 1 ^ 

«A*¥S 1 1 (4 1 7 Ls—J±ft(D t'ftf-^ £al$IM 
IcA^JL. ^L/— A^^EU t LrO)ISW*E1S*Sl 2 
(cffilfT^o JS««Elt¥K 1 2(rEtt**tfc1 ^U— 

^ < — ;u KM(D t'ftf-^ ^— ^(^ias^^c t I4H 

1 ^P^^C0#»^8 x 8 ll^CD t'ftf-^ IzWAit 
LT 1 ?0 7^^(Dtrtf- ^SlH«*E1t^Sl 

2 7^11^*:^ o 

[0 0 3 6] B^Llfca^Bl SlcfcltSm^ 

a^Latoi&^^&i-oi^TS^So tTi^ittis 

(4. t*ftf- ^ U ^ cDff ^p >x > ^ Icf^l tf)ti$8 

*a»a^iSLi#fc-y:«ft«T?fey. -f-coii^-. 

x — £ CO t <D <D 14 H ^ ?« }# S i± * b A FpI <7) BS T? 1 4 SO 
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**L*a*i&t?. ■^aa*L««£a»&t?«^ ffi 

&<Dmmt&mvib&o » i ©w*i*a*>&A/*:a 
& =i >t- > % v ica y o -3 1+ « c 1 -e & y . 

t*c:ica«)a*ttTt^ft4^^y c:< i^t-easy . is 
3 a>s#iia^ L*«*a«>aAr-e t w« => >-r > 
* -J u t- -r *# l r is y aa* l« a t; - 
tiCcfey«*3>^>*yef*3^*ji*fcf4*<b*t*Lft 

[0 0 3 7] z<D«fc9ftW**3tE4l*«'<<* Iff* 
03E««»lcf£lt«*a^Li»**a«)iZbt4:. f— £ 

\±mn. is.®?* iz&^xm^n^&fr 
ts^a^L^fflttafro 

[0 0 3 8] J^'Wfg^: LT*— f -f *ir — ^ Izo^TSE 
*— f -f *f — £ I4»^ 2 O- 2 0 0 0 0 H z 

[0 0 3 9] ef^f— £ ^CD 

ItLt, H7-Uxti (fft) . Kfjfca-tM'i/ 

^ (dct) asiric«***tiis*«a« (*fci*ja 

r. i^ii^a^si 514. ^py^tcDif 

[0040] t^nt*as¥si 6 tt. «^aa* 

a»£*Jhfc***ie*»S*t*o M^Lift 
PS 1 5|zfct^rit3ES»Lfclff *ir— Slca^ 

a*^L*ffi«>afc«^. Lit wasc^a i 6i- 

at;ct3W»* LI*. 

[0 04 1] -ZCD'ik^ j±ffi^s^a3 olzfca^Te7 ^ :*- 
^-$£J±l£S&a-r£if^ ^ihii«icoi>r(4J pe 



[0 0 4 2] 1^2^ Llfta^* S 1 5(4. fct*. 
(4. tff *-r— *irtt3E«lft«iaSfT5lI55**¥« 

<t. KitsEftftfflatesic^a^Lfliasaftiifcif 
«a»£*¥8££**4. m^aA>L«««s*ai 

^a£*-f£o i*a*Lifta*¥ai 5 c: as it 5 ± 
iBit3c^m^a¥-S(4fctx.iis «a»*«»a*a"<? 
*y* wi^LiMsfsi 6rcteits±sBifiiftas 

ge**a¥ai*fc i£S;fi3»^lil«aa#ST?& 

[0043] aw^aMttaffiffia^a wit mi i 

£#flRLTjfr<*:<fc?&« B**«:7P*£a>aJMW* 

icfci^r*±-*-ft^a«tt*«» (ISM) *t4fiIS 

^5o «»=Fittttt«fn«&a^s i 7icfci+ 

o^tmmLi^o a*3Fa«ttaadfia¥-s i 7#fT 
5 5 Fafictt«fp*5Si*fi^^*>i*<#^.&*i*o -toft 

[0044] m 1 a>*»=pa«tta*D*j*r*. must-* 

[004 5] cty4#^Wlc!4. H3lcgHBLfcJ:3^. 

»Mt-#-*^p^^a)-*a>a#W# (-*a>sfc«MW 

s^fiii -efc^Tiasti ^pjiftf-^ f 

w(x)S±E«5ELfctf-r* J r— 9 s (n) ic^C. ±fam 

*SB»ir33^r 1 ~0(DeH-e5i«M(-M'>L. BS"T 
*^P^^0ffe^(D*Sf.fiS»lcj3L^T 0- 1 (Dttffl-Cii 

e-T*f— £ sMrOlcSli:. ±E*1 (DBI»-x— 

(c. *ps-r^o ca>«i?i*. a*=Fa»tta»flia#s 

1 7(cfcLNrffli^€>JifaiSi (DBIST— ^(D±IB-^-fc 

J:tffte^<7>^^l^fca^r^b^SSiJc J r-»^(4. /n 
^rfcy. ±B* 2 (OBIR'r— *<D±E-*33«fctfflS* 

[0 0 4 6] 

[gfel] 



[0 0 4 7] 
[0 0 4 8] 



[0049] nzcD^mM&mmmmjjm*. smrrs 

5 9-;u^-r ;u££ffli>s;:£/)*-e£So 

[0 0 5 0] 
[»4] 

N-1 

y(n)= 2a|-x(n— I) —(4) 

1=0 

[0051] m3(D^mm j &mmmm^m\ts 

r. -t*t&o>lf*a)Hlicift»-r«««*«W"*"*. *sfb1 
8? l fc pgfg-r s f^iiijco :? p v i a>-t*t**LO>a»fl!)it«i 

So 

[0 0 5 2] |g 1 5lffl5<PflS*B 

7#. aaizHiBLfcSfc^iiiatttaft-x— 

"f-mfr l atoii^saa) <t y b -c 

fcSo 0 8fc£tf0 9l£. H2(cEI»Lfc«^ai^LS 

BTrcHiBLfca^iaA^Latoa^sa^^or 

[00 53] 07 Lfcit-^-Sna^S looit x 
-r v^;u-x— ^ - -f >^ ^x— X (D- I /F) 10 1 
7tPyf-*-f^7i-X (A-I/F) 1 
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0 2. A/D*ftSl 0 3, $ P^P-fe^y* ■ ^L- 
h (MPU) 104. ^^'J 105, ffiil^ — 'Jxt 

ft (f ft) ®a^ei 0 6. sew* 7— y x£ft c i 

FFT) ilgH 0 7. ft4-EEieA9SB 1 08, f 

— >£:7x— X (O- I /F) 109^t 

So 

[0 0 5 4] B 1 l:0» Lfct^S^ Lifta^at 1 
0«h. 0 7(Z0g?Lfc1f-^-5D : II^Bl 0 O £<D*rJS£<t 
4i:TEtft4o D-I/F10K A-I/F10 
2. A/DS8SS1 03fe<ttfMPU1 04^011:0 
*LfcBlfltt»A**«1 H^StSo ^U10 5^ 
fiS««IBtt#«1 2(ClS^^So MPU104£>^E'J 
105tFFTfi!8i106W^U (0^i±T) 
fc-C3fa^^1t«l*Ui#«1 4|C»j£LTt^So FFT 
ffilgl 1 0 6 <t M P U 1 04d: ft*a?-Sfr L±Itf>3*^ 
5|C*JJSLTI^S 0 IFFTM8I10 7tM 
P U 1 O 4 ttfm^Mfr LWffl«7C*® 1 6 (CJttB LT 

MP u 1 o 4 A*#!f?&Mttaffl4a3i¥K 1 7 b 

Lt»fft«o MPU 1 0 4^®S$I7*JK¥IS1 8 ^ 

ltk^-tSo ft-9-Ettaaisia 1 o 8 limeffla^s 

3 OlcStfJSLTl^So MP U 1 0 4 33<k^O- I/F1 

0 9*Mf«ES - fsS*K4 Olc^tJSLT^So J^-tO 

«fc 5 M P U 1 0 4 lilf -^-ffiS^S 1 0 0 (DffllSft 

fc«K MPU 1 04li, n-Ja-tzy-y-b LT<DM 

««3*MI£*LTj3y. TKI=»^4x— $^J£*» 

(DMA) ^^SK^Utt^o 
[0055]MPU104li, D-I/F101, £ fc 
It. A - I / F 1 0 2 fcctt/A/D 1 O 3 J IW 

1 0 5fcfEtrfSo C<D0fl-Cf*. 1 ? U— AcTiCDIfx 
^■x— *4<>^y 1 0 5\ztZmZ*l ; bi<Db'?Z> 0 tfx 

^-x— $?$uu»se<z>«** d-i/fioi^ 
bf-^/u 1 i o^sa l t > y 1 o 5(rieta$tt 
So tfx^-x— **<7-i-p^»aa>»*. a-i/fi 

0 2lzA*£ftfct= J r>J- J r--* liA/DtM 1 03C 

fcivcxw ^«iju»sca)t*-T*-r— ^ic^ft$4xr-x— 



fw(n) = [1-cos(27cn/2Win)]/2 (0^n<W?n) 

fw(n)=1 (WlnSn<S-Wln) 

fw (n) = [ 1 - cos { 2n (S - n) /2Wln} ] /2 ( - S - Win £ n < S) • - (1 ) 

[§&2] 

bw(n)=1-fw(n) (0^n<S) -«(2) 

Out(n)=s(n) -fw(n) +s'(n) «bw(n) (0Sn<S) -(3) 

<iu s<n) :«»<cs^*ftj^en>ta!cai5c$n^-^ 
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[0 0 5 6] y^'j 1 O 5I=tBiS**lfc1 37 u— 
tf-r*-r— ^lis MPU1 04^Lti^:ti:^, 

(t*£Hz;U) = 5 1 2BJ^^<t > U 1 O Bfr^Wtfrtz 
LX. F FTJJIS8I1 O 6lCtb^-r^o 
[0 0 5 7] «j|l^3Hgctt«lP-T--»<P^fig :18, X 

fw (n) = [1 - cos (2rm/2Wln) ] /2 
fw<n)=1 



MPU104I1 m 1 lzHj»Lfc*#3Fill*tt«ln-r— 

it -saiw^attttaa^r-^ m^mm± 

T?^^^f 1 CDHflgfc^-* fw(n)tf2(D|S(f- 
£ bw(n) t^4Lt, MP U 1 0 4rtfl)i*U«i:L^ 
t'J (Sfcl*. y^'J 105) irffi«"^"5o -co^J^lc 

fttLTJ:<flI&*lfc/\->^Win ^ffl^^, 0 ZCD 
^dfcl^T. +^>^;Ugfesample (S) =512tL, 
/\->^BWin (DISS 2 5 tt *o Lfctfot, Slfc 
J:l>*xC2l*TtecDc:<t < 65 0 
[0 0 5 8] 

[»5] 

(0£n<Wln) 

(Wln^n<512-Win) 



fw <n) = 1 1 - cos { 2tt (5 1 2 - n) /2 Win) ] /2 (51 2 - Win £ n < 5 1 2) • (5) 



[0 0 5 9] 



[0 0 6 0] 



bw(n) =1 — fw(n) 



Out(n)=s(n) -fw(n) +s'(n) -bw(n) 



[fte] 

(0^n<512) 

[*7] 

(0£n<512) 



(6) 



s(n) : ««lcK»tiDiL 6 *lfc»C«C* tit- 
s' (n) :flt>«#*JW;t ettTOftlv?— * 



(7) 



[0061] MPU1 0 4^ 7>TVZf3 O 1 "C^J^ll 
£!££-r£o ntt-y->^HasampleS^-r-f >-r->^X 
-efe L J. n = 0-2 5 5tJ)S 0 count (£FFT$a31ig 
11 0 6(^fca>T©iI^-^^-^O$EjM^l : il-ri)-<> 

f^^^tffts, cotfijtMi. §*-tr>:?;u£fcsampie= 

5 12. /\->^gWin = 2 5itDJHttL36<»3e**L*. 
[0062] MPU1 0 4 It. Xf7?3 O 2, 3 0 3 

ifi^iz^s-r^^a c-^o)/N->^win ) ^Tjktm 

£\ Sta iz^^rm 1 CDHIj^-^ f w(n)^;*I»^->g> 0 
MPU1 04lt Xf^30 2, 3 O 6 dHfgLfccfc 
-f >-rv^Xn A^3<D**l^ffi^t"§{4S*^ 
filler, mi (DiSf-$ f w(n)= 1 £-T£o MP U 1 

04[£. Xf7^30 2, 3 04. 3 O 5 |C[g]fi? L tz & 
otl 1 COHUSt 1 -* f w(n) £;Hg^f £ Q M P U 1 0 4 

I*. xf'^30 71^^-r j: m 1 com^—z f 

w(n)(Z)i£BBai: LTCDift 2 (DdBia^-^ bw(n)^Sc(: 

[0 0 6 3] ±3fcLfcSK 1 COMSfe^— * f w(n)*5«fctf* 
2(D^^i^-^ bw(n)(D3tffl*. 5aSO)«*!3lC1 El/Sit 
fr^+L. MPU 1 O ICDfo^J-^V^itzlt*^*) 1 O 5 
l^ffit§£;tx£o fgl <Z>ilfi§&^-£ fw(n)fe<fctf*2© 



r— 5 bw(n)tt-jet£lt3t»$*iSa)"C. MPU 1 0 

4T*m^s^Lii& F )^5as<7)fPS. >nsi*-ri^ *«r 

fHf* So m 1 CQfUI&T— £ fw(n)fe 

W$2 0Mf-^ bw(n)SE«*1±fcROMe:ifa) 
'J** 6lCi6SDL. ROMlCfBt§£ftfc!g1 CD|IBf& 
^r-$ f w(n) fc&UW, 2 (Dm$l"T-$ bw(n)£^f— 
fcvOT v zTJjjZXWifrtz LX&mt 5^d:t,t^4o 
[0 0 6 4] Iffigfr Lg<fo&^aa^ @9, X^^ 
3 10—316 

MPU 1 0 4lt V^r ^X n 'J7L (S3 

10). m^F^L$Stf>at;^#tf J r^ J r— 7 
t6A\ *Jffl#rt*#Jt7t?$ Lt«7$}ISt4* 
T% SafflltSo MPU 1 O 4fi^^'J 1 O 5fccfctf 
F FT©lgI1 O 6 ttaMLT. count^ffll^T^r— 

P^^rt^t'ftf-^^^^'J 1 O 5frh>WtJi~t£LX 
F FTffllgil O 6<7>rtSM^'J (S^iff) [CfiM* 
f£"To *^JT?!*. 5 1 2<@<DtfT r 7t"x — ***F FTffil 
gf1 O 6|zteiM^*L^>t. X^^^3 1 SICfcl^T. 
F F T$!km'£M 1 0 6f£F FT^ffll^tt'ftf-^^ 

H»»«*r*fT5. FFTI±e#0)Ha«»«rlc«ffl* 



(10) 
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cilery. e^T'-^ «HM», 

+pasa*ftif3&<»«f-e*-6. mpu i 0 4ii. fft 

ilgll 0 6lz*5Lxrffla»««f*<»7Lfc&. 
**LO)«a«[»i*0*«>6*LfcFFT«»|Z|6» (gib 

5M £*n*.£o «»(DW*P (»» :£;£<tLTf4. fcfc 
llll(Dtfx*"x— *<DHiSt£«TSl±ftl\fc?l:: 

[0065] g^aiAN La«>a^if ffi^ajc-r ,g>flig % 

19, 1 7 

mp u i o 4i*±iafflar»&*ifca : ?-iSA^LA<ffi»a 

£*U H»S£«fflS£*lfce j r*f r — I F F T 50j 

lit 1 0 7Iz$e£lt. ifija»»*««ia*fT*?* 

-So I FFTffliSI10 7lt FFTj^lgH 0 6 

t (*jfi(Djfisaa««ffia*fir 5 o ifft 
a&s&k 1 o 7 ttjuaftssMflo-x— * t*«**tfcT- 
*£II£Ph1<z>x— *T*fc&jgex7hx— $ 

SL/ceftf-^s(n) drfa o tztzL. t<D\iir* 
x - £ I c (4 L *< Stt ii * *i T I * 5 . 

[0 0 6 6] FFT^lgH 06t I FFTtelgf 

1 0 74:1*. tzkx.lt. *jfrC{I#fli3£fT5^-rS>* 
Mm^yn-tzyy- (dsp) ^df^ffl^r. -WibLtz 

[0 0 6 7] &;ftx— ^Out(n)(D;Hg : B9, Ax^3f 
3 1 8 

MPU 10 4(4, xt7|-fi£oT. a-¥-S3& x LStoa^lt 

«*asLfeef^f-$s(n) tmi cdiiisx-* f 

w(n)£§gffU >^'J 1 O 5(CIfi1S$^X^ISe^T r — 
$s "(n) <!:l2«f-^bw(n)5S»U & 
CDSSlfSm^iPff LT/Jj^T'— ^Out(n) $@ai-r^)o C 
<0W*x— * Out (n)ttfc ^'J 1 O SiZffilf £ 

fri&o ±&Ltz£?lZ K FFTfflSgn 0 6(f: IFF 
Tffilgl 1 O 7£DS P"C3!fflLfc*&fc£*frfcl^ 

[0068] MPU 1 O 4I4, ±TCD^P ^(Bbfx*- 

x— $ icot>r ±& LfcB^s^ LSfta^w «a>sto 



[oo6 9] ±i&Ltz*§&BM<Dmi (Dmmmmiz&ti 

it. zf p *y <7 & It L fc^S ic It 6 ^a«tt £ 

[0 0 7 0] fcHfeWM. 19, Xf-^3 2 1 

mpu 1 0 4 1*. i&gcifEXT. 1 o 

j±$g-r^o jf -^-i±^«assM i o 8icfcit^j±^a^d: 

t£x?l"x— $*<»M§MP EG. *#|C S MP EG 2 
ft if SiSffl-T S - £ L l>o 

[007 1] ffig^fcttfeSl^g. 19, Xf7^32 
3 — 324 

MPU 1 0 4I4, lHftffifil$*lfct* x^x— £ £0- I 

/F 1 0 9£fl*LTfBa«M*1 2 OlzffiSSii-S. 

(4. O- I/F1 0 9 Ltfiil^l-feiSt^o IB 

£i$*{*i 2oi:tri4s tztx.it. DVDtaiztmmv 

^-CD^. MPU 1 O 4 14. J* ^E'J 1 O 5CDl*J§£ 

^ U7ir*(D7 is—AO tf x>t-x— £ (D^mzmmir 

[0072] ±&Lfc*igBj3<DSi ommmmiz&ti 
it. ^ii«i±4<»fo**tfc«ai**tic< ^«^a^L« 

ffi jWS«> & * *i tc tf x 7f- x — $ 7b<I±ffi $ tufc 1 5® £ (4 

vfoZo &*>\ in ^i±ffammmw 1 o sicfcit^ffiiiic 
[0073] m 1 ^gn^MS^EMMg 

SO) 1 ^J<t F F Tffilgll O 6 fccfclK IFFT 

ffligf10 7[^Ut, -t(Dte<Di£3£a£&a». f-i 
^I4\ DFT. gttfezi-9->r (DCT) ct^C^ig^ 

}^ (I DCT) ftffi. ^x — 

^■>§>o DCT. I DCT£iSffi-f FFT. IF 

FTCDcfedlC^SCD-x— ££&^<fc L^l^^b. /J^ft 

[0 0 7 4] «||t^5SSI14afflfflS^|S 1 7 i: LTI4. 



(11) 
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ho- 1 (Dmmvmt? zmcD&mcDmgL&mm-e^ 

So 

[o o 7 5] *5gBj3<z>^i mmtomwuz^tnt. tf-x* 

%\z&nti£ft&z.ttfffiitV£Z>o t*>SA,. -?-(7)cfc-5 

[0 0 7 6] ±aiLtcmi SlJS^^tei^fci^ri*. 

-5 t -*— z t<< t £ PB*lc«ig-r * - <t t, tr # 

-So 

[0 0 7 7] »2ggfl5(P«g« 
04fc<fctf01 0£#{SgLT#SE^a>a^a^Lato& 

^a^So mi oicEi®Lfcit-§-«as^si 00 aic 

2ES&1 1 2**ttin£*iTl*4o JU£[°3S§1 1 2(7) 

I «*<Bl4rrBi«Lfc h^>xA— 9-;u^-r ju^-efc 
So 0 4izBHgLfc h^>^/^— 9-;u^-r ;u^tt. mtiL 
WHHaffiS»z-1i:«»»iriHl»k. *nffEIKAD*<tt 

[0078] MPU 1 0 4 B9(DXf »V^3 1 8 [Z 

II 0 7A<»ffiLfc«*a^La»a^1»«t«5£Lfc: 
bfxsj-r— 5 s (n) £^*f n>£[e]S&1 1 2dEPfin-rS 0 

[0 0 7 9] «2SH60)»ttl3ckorti. H USS^ff^ 
lRJ:nitlz* a^a^LIMSato&^lff^T*-* 

i£^fcicD<hf^l$rfcSo 

[0080] ;u£[°]S§i i 2<tLTte. g]4[zg]g? 
E1$14£*-f S^-r^** FiR7<;^, i i Ry^ 

^@K1 1 2\Zft?LX. MPU 1 0 4|ZfclNr. V << )U 
£0S&1 1 2[ztS[f^>m^m. tztx.lt. ±IE^4!C 



#So 

[008 1 ] tS3gjjS<Pff£@ 
g 7 (Dt?-2* Llfta^gi 1 o. H5fccfc 

[0 0 8 2] m 1 CP;fr?£ 

aPJLTSffcft^— £ ci ~c5 $ari±«>fcfitjT?fe 
So MPU 1 0 4lt i9(DXf7^3 1 8lCfcl+^>^ 

s^itsBcttafpfflaf^ft^r . i f f Tiaa^a i o 1 
So -^cD^m, -x— ^ a . bcDfeKD-x— ^ofti*^* 

[0 0 8 3] % 2 

in 6 izmm LfcB 3 <D^jstti4a?afiia*?ia)^ 2 <ds 
s*i*. mist" «^p^^a)**i-fia-*"*^a*"eft<* 

^O^ft^+lfCOl^T. 1*^(7)^— $al ~a3 b 
1 - b3 t&m^T. Clft&a)^— *££«a3tff£fr 
oTfttf LT-ftibCQ^f— £ 33 £ b 1 <£>PpH=:feB"3~£ 
^r— 4r d ~c6 SintSo MPU1 0 4lt H 9 (D 

I FFTJB1811 074<fl:aiLfc*WLlto 
ii^WfllSttSLfclf-T*^— > ai -a3 <!r> bi - 
b3 ^fflt^tf- ^c] - c5 ^WS^-^ho -^<7)$SS. 

[0 0 8 4] t*)5A/MP U 1 O 4fCfclNT(*. -^CDftfe 

cd ^ a) a ^ co At PpI ^ ;£ t a ffl -e* S o 

[0 0 8 5] *3*llfia)»ttl3«feoT*, «1*ft0)» 
[0 0 8 6] 

iit7^<*if*-ff*a)«^a^Lit«*a«)a^ 
a*^ l ti^/siHit -y p ^ » it l x mm l fc» 
•&trfcoTt> ^p^^o>*jH3*jitsTa«ttt*aw 

[0087] ^sgBjiiZcfctiii. ±iSLyc«aa^^ort 
a j F-a^L«**a«>a*-B-fcS!i»rc!BBtt«j:<. 
a*^ Lfli«*a»a*#fcit««fflt»»ttf=HT3 c t 



♦ 



(12) 
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[0088] ^few^a-r-SA^LJitoa^gfioiisEfr 

[01] @1 tt^MBHOOa^a** LS«)ii^S*0»* 

[gi2] hi i i±*«9ja>a?afr Lffl»a^*sfeo>a* 

[0 3] B3(iBl fccfcl/0 2lZ0®L/c*^0^<7)« : ?- 

[0 4] H4(4*«wa>a^-a^Lffl»a^ai3<fci/ 

Lt <DHrS0)»i«»JIB1#ttS*"r * 7 -f ^ ^ 
[0 5] 0 5l**5£B^(7)^a^L±l^)ii^;£*5cfc^ 

[0 6] 0 6i*^B^(om^a^LS«>a^aj3<fci/ 
[07] Bi7i4*aKBa)ffi^a^LStoa^3sa<o^i 

[0 8] H8l**S8BJja)3Sl <D^m<Dm&t LTCD0 6 

<Da^a*^Latoa^*;i*Ei«Lfc7P--^-v— hcd 
[09] H9i**fHi(7)sgi <Dmm<Dftmt Lxcome 

IwBljBLfcfl^a^LStoii^Saf-fcl+SSSl OJKffi 



[01 o] 01 ott^agwosT-a^LSfea^sao) 

[01 1] 0 1 i li^a^^crtcDiSF^T 1 — Zlzm+M 

Llfta^ffllS Lfcli^(3^P ^^(D«Sf^fcl^T 
a^a^LSto&^&a 

a^a* L« $sm^¥is 
«*e» • ea*« 

1 o o a • ■ 

- f^V$^f-$ ■ -f>^i-X (D- I 



1 0 
1 1 
1 2 
1 3 
1 4 
1 5 
1 6 
1 7 
1 8 

3 0 

4 0 
10 0, 
1 0 1 
/F) 

1 0 2 
F) 

10 3 
10 4 
10 5 
10 6 
1 0 7 
1 O 8 
10 9 
1 2 0 



T~t-n?T— $ ■ -f ^x— X (A - I / 



T-f 9 P^P-b^-y- ■ ol— v V (mpu) 

F FT«l3l3ga 
I F FTffllgi 

e#E«flia«a 

■r— £ i±J ;*J ^ > £ ?x — X (O- I /F) 



[0 3] 



1 



o 





Win 


512 samples 


Win 














X 




X 
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[01 ] 



[B2] 



I 



11 



12 



13 



14 



15 



16 



,17 



18 



40 



S01 ^ RAMO A/3 £-«*ff 



S02 



3 » 



S03 7 a y * mm*-* aura* to y ai* 



S05 " *^5S* uMraftura *«jt 



1 



S07 



N 



S09 



[04] 



O- 



r-1 




aoY ",Y 



,-1 



32 



Z" 1 I— 



V a 3 V 



^ h£ 

AD 



.-1 



.-1 



a N - 2 



_ 2 V 



e — -e 



112 



y(n) 



[0 5] 



[06] 



i 
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[07] 



Digital Data IN 



Analog Data IN 




m i o] 



Digital Data IN 



Analog Data IN 



100A 



101 



D-l/F 



102 



112 



103 
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